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Is the Science 
“Settled”?
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Global Warming is Happening NOW:

“Warming of the climate system is unequivocal, 
as is now evident from observations of increases 
in global average air and ocean temperatures, 
widespread melting of snow and ice, and rising 
global mean sea level (see Figure SPM-3). {3.2, 
4.2, 5.5}.”

IPCC, Summary for Policymakers, Contribution of 
Working Group I to the Fourth Assessment Report, 

February, 2007
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What does “dangerous” climate 
change really mean?

Munich Re:
“We need to stop this dangerous 

experiment humankind is 
conducting on the Earth’s 

atmosphere.”



Article 2 of the UN Framework Convention on Climate Change 
(UNFCCC) states that: “The ultimate objective of this Convention 
and any related legal instruments that the Conference of the 
Parties may adopt is to achieve, in accordance with the relevant
provisions of the Convention, stabilization of greenhouse gas 
concentrations in the atmosphere at a level that would prevent 
dangerous anthropogenic interference with the climate system”. 
The Framework Convention on Climate Change further suggests 
that “Such a level should be achieved within a time frame
sufficient 

 to allow ecosystems to adapt naturally to climate change, 
 to ensure that food production is not threatened and 
 to enable economic development to proceed in a sustainable 
manner.”
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Who decides what is Who decides what is ““dangerousdangerous”” in DAI?in DAI?

Many ways to define DAIMany ways to define DAI

Ultimately, not a scientific choiceUltimately, not a scientific choice
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Climate UncertaintyClimate Uncertainty

•• Inherent uncertainty in projections of future Inherent uncertainty in projections of future 
climateclimate

•• Best guess Best guess  RangeRange**  PDFsPDFs

**Climate Sensitivity: 1.5Climate Sensitivity: 1.54.5 C:4.5 C:
CharneyCharney Report (1979) , IPCC (1996, 2001)Report (1979) , IPCC (1996, 2001)
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Most sensible decision paradigm?: Risk-management.
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The great “greenhouse 
gamble”…

Source: MIT Joint Program on the Science and Policy of Climate Change

<1°C (4.1%; 1 in 24 odds)

1 to 1.5°C (11.4%; 1 in 9 odds)

1.5 to 2°C (20.6%; 1 in 5 odds)

2 to 2.5°C (22.5%; 1 in 4 odds)

2.5 to 3°C (16.8%; 1 in 6 odds)

3 to 4°C (16.2%; 1 in 6 odds)

4 to 5°C (4.6%; 1 in 22 odds)

>5°C (3.8%; 1 in 26 odds)



To Help Ensure 
Credibility (in Writing)*
• Hierarchy of backup products:
Op-ed pieces
Longer popular articles
Books

*Explain how your views were 
modified with new evidence



To Help Ensure 
Credibility (in Speaking)
• Hierarchy of backup products:
15 second sound bites
1 minute explanation
10 minute talk
50 minute lecture (sometimes more 

for some of us!)
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SCHNEIDER’S “THREE 
COMMANDMENTS” OF 

COMMUNICATION:

Know thy audience!
Know thy self!
Know thy stuff!



IMPACTS: 
A Brief Litany





Good or bad 
impact??







Inuit to file anti-U.S. climate petition
Wed Jun 15, 2005 11:09 AM 
OSLO (Reuters) - Inuit hunters threatened by a melting of the 

Arctic ice plan to file a petition accusing Washington of violating 
their human rights by fueling global warming, an Inuit leader said 
Wednesday. 
Sheila Watt-Cloutier, chair of the Inuit Circumpolar Conference 
(ICC), also said Washington was hindering work to follow up a 
2004 report by 250 scientists that said the thaw could make the 
Arctic Ocean ice-free in summer by 2100. 
Watt-Cloutier, in Oslo to receive an environmental prize, said the 
inuits' planned petition to the 34-member Organization of 
American States (OAS) could put pressure on the United States to
do more to cut industrial emissions of heat-trapping gases. 
"It's still in the works, the drafting is still going on," she said of a 
long-planned petition to the OAS' human rights arm, the Inter-

American Commission on Human Rights.
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Victims As 
Villains







Governor of 
California: 
80% reduction in 
emissions by 2050



Motivating Issues For A 
Sustainability Agenda For 

California on Climate 
Change



Strategic Plan for SA







• North American Impacts Projected 
(cont’d)
– Fire & Pest Impacts: “Disturbances from 

pests, diseases, and fire are projected to 
have increasing impacts on forests, with an 
extended period of high fire risk and large 
increases in area burned. “

“Very High Confidence” Global Warming 
Impacts 

IPCC, Summary for Policymakers, Working Group II 
Contribution to the Fourth Assessment Report, April, 2007



Risk of catastrophic firesRisk of catastrophic fires
(and other disturbances)(and other disturbances)



Wildfires Frequency increased 
four fold in last 30 years.

Source: Westerling et al. 2006

Western US area burned
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Increase in Wildfires

Source of data : Westerling and Bryant, “Climate change and wildfire in and 
around California: Fire modeling and loss modeling” (2006), 

www.climatechange.ca.gov
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Our Changing Climate: Assessing the Risks to California (2006),

www.climatechange.ca.gov.  Source: Air Resources Board, 2000

Hotter Days Lead to More Smog
Extraordinary & Compelling Conditions
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More Smog Likely: Section 209(b) clearly covers 
this extraordinary and compelling condition

Our Changing Climate: Assessing the Risks to California (2006), 
www.climatechange.ca.gov

Extraordinary & Compelling Conditions



Diminishing Sierra Snowpack
% Remaining, Relative to 1961-1990
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Northern Central Valley (San Joaquin, Sacramento Counties)



WHAT ARE THE FUTURE 
IMPLICATIONS OF POPULATION, 

AFFFLUENCE AND 
TECHNOLOGY GROWTH 

PROJECTIONS? 
*******************************HOW 

CAN THE FUTURE BE 
SCIENTIFICALLY ANALYSED?











‘The words of the prophet are 
written on the…?’





Cars on a diet!
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Any Robust Conclusions?



Yes (unfortunately) in many drier areas

Winter Summer

More precipitation in higher latitudes, especially in winter



Source: IPCC, WG 1, AR4, 2007

Emissions 
Scenario 
Uncertainty

Climate System 
Uncertainty

Calculating The Range of Warming



Is The Science 
“Settled”?



Source: IPCC, WG 1, AR4, 2007

1.1 C

6.4 C

Warming Very Likely—But How Much?: Wide Range



Risk = Probability* x 
Consequence

[What metrics** of harm?]
-$/ton C avoided

-lives lost/ton C avoided
-species lost/ton C avoided

-increased inequity/ton C avoided*
-quality of life degraded/ton

*Subjective probability density functions 
**Any weights on each metric are normative



PARADIGMATIC DILEMMA (All 
language is from IPCC SPMs):

Risk management framework emerges as a 
useful framework to address key 
vulnerabilities.

“versus”

However, the assignment of probabilities to 
specific key impacts is often very difficult 
due to the large uncertainties involved. 
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If a KWh is $0.15, then 
40,000 GWh hours per year 
is a savings of about $6 
billion per year!



Methods to achieve announced 
climate sustainability goals?

• Volunteerism





Methods to achieve announced 
climate sustainability goals?

• Volunteerism

• Technology, R,D & D subsidies











Some general principles:

• Start smart



Some general principles:

• Start smart

• Do well by doing good



Some general principles:

• Start smart

• Do well by doing good

• Stress the win-wins



Some general principles:

• Start smart

• Do well by doing good

• Stress the win-wins

• Just transitions for those negatively affected



Some general principles:

• Start smart

• Do well by doing good

• Stress the win-wins

• Just transitions for those negatively affected

• Advanced notice



Some general principles:

• Start smart

• Do well by doing good

• Stress the win-wins

• Just transitions for those negatively affected

• Advanced notice

• Inexorability



Some general principles:

• Start smart

• Do well by doing good

• Stress the win-wins

• Just transitions for those negatively affected

• Advanced notice

• Inexorability

• Rewards for early adaptors



Questions?

Comments??


